Phase transitions and structure analysis in wild-type, A30P, E46K, and A53T mutants of α-synuclein.
α-Synuclein has been implicated in the development of neural plaques in Parkinson's Disease and Lewy-Body Dementia. This paper reports on the structural phase change behavior exhibited over a relevant range of temperatures in canonical protein Monte Carlo simulations for wild-type α-synuclein and three of its familial variants. We performed and analyzed these simulations to determine residue occupancy variations above and below this phase transition. From this analysis, we found regions above the phase transition temperature that consistently exhibited increased propensity for formation of long-chain beta-sheets, suggesting a possible role in α-synuclein aggregation.